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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM 
THE MAILING DATE OF THIS COMMUNICATION ( ' 

' aSTsS^^ .nnoeven, h _e rim a y a r ep, yb et im e,n^ 

- Fa.lure to reply within the set or extended period for reply will, by statute, cau^^ oommun.cat.on. 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 C D 1 1 453 O G 213 
Disposition of Claims 

4) [>3 Claim(s) 1-30 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) U30 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)Q accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) D The proposed drawing correction filed on is: a)Q approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0. 
a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 

Attachment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s) 

2) U Not.ce of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) I2SI Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 6) □ Other: 
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DETAILED ACTION 



Claim Rejections - 35 USC §112 

1. Claims 1-30 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claims 1,15, and 24, "depositing a liner overlying said region to be contacted" 
is vague and indefinite. Because "region to be contacted" is considered for the intended 
use (in the future). Therefore, the metes and bounds of the claim are unclear when 
depositing a liner thereon. 

In claims 2, 3, 5, 14, 16-18, 23, and 25-27, "selected from the group containing" 
Is unclear as to the scope of the claim. It is an improper Markush language. The 
examiner suggests replacing it with " selected from the group consisting of. 



Claim Rejections - 35 USC § 102 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351(a) shall have the effect under this subsection of a national application 
published under section 122(b) only if the international application designating the United States was 
published under Article 21(2)(a) of such treaty in the English language; or 
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3. Claims 1, 2, 4, and 10-14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Hung et al. (US 6,380,096 B2). 

In a method of forming a damascene opening in the semiconductor device 
fabrication, Hung teaches that a region (such as conductive feature / metal line) is 
provided in or on a substrate. A liner may be deposited overlying the region. The 
damascene opening through the dielectric layer to the liner layer overlying the region 
may be etched. The first etching may comprise a high F/C ratio etch chemistry, high 
power, and low pressure (Figs 6-8, col. 9, lines 3-43; Table 5). The linerjayer within the 
damascene opening may be etched. A high F/C ratio etch chemistry, low power, and 
low pressure may be used (col. 12, lines 29-32 and TableT^ The dielectric layer may 
be low k dielectric such as BCB or Black diamond (coU3, lines 13-17), so-called a 
dielectric layer has a dielectric constant of les s than 2.5 in the instant claims. As to 
dependent claims 1 1 and 1 2, power of the second etching may be 1 50 to 300 W (see 
col. 12, lines 30-34). Pressure of the second etching may be between 9 to 60 mTorr 
(col. 12, lines 30-34), which overlaps the claimed ranges. A barrier metal layer may be 
deposited within the damascene opening. A metal layer (such as copper) may be 
deposited overlying the barrier metal layer. The metal layer may be polished to leave 
the metal layer only within the damascene opening (col. 2. line 61 through col. 3, line 8; 
col. 9, lines 44-49). As to dependent claim 1 0, Hung teaches the limitation (see col. 1 1 , 
Table 6). 
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4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

Sn!^i Paten i ma ^o° t ! ) i 0btained th0ugh the invention is not identically disclosed or described as set 
forth .n sector, 102 of th.s title, if the differences between the subject matter sought to bTpatented and 
toe prior art are such that the subject matter as a whole would have been obvious atX time £? 

pTnt^i^th" 1 ^ 6 °k 8 PerS ? h ! V ' ng ° rdinary Ski » in the art t0 ***** subject mattSains 
Patentability shall not be negat.ved by the manner in which the invention was made. 

5. Claims 3, 5, 7, 8, 15-18, 21-27, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hung et al. (US 6,380,096 B2). 

In a method of forming a damascene opening in the semiconductor device 
fabrication, Hung teaches that a region (such as conductive feature / metal line) is 
provided in or on a substrate. A liner may be deposited overlying the region. The 
damascene opening through the dielectric layer to the liner layer overlying the region 
may be etched. The first etching may comprise a high F/C ratio etch chemistry, high 
power, and low pressure (Figs 6-8, col. 9, lines 3-43; Table 5). The liner layer within the 
damascene opening may be etched. A high F/C ratio etch chemistry, Power of the 
second etching may be 150 to 300 W may be used (col. 12, lines 29-32 and Table 7). 
The dielectric layer may be low k dielectric such as BCB or Black diamond (col. 13, lines 
13-17), so-called a dielectric layer has a dielectric constant of less than 2.5 in the instant 
claims. Pressure of the second etching may be between 9 to 60 mTorr (col. 12, lines 30- 
34), which overlaps the claimed range. A barrier metal layer may be deposited within 
the damascene opening. A metal layer (such as copper) may be deposited overlying the 
barrier metal layer. The metal layer may be polished to leave the metal layer only within 
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the damascene opening (col. 2. line 61 through col. 3, line 8; col. 9, lines 44-49). As to 
dependent claims 21 and 30, Hung teaches said etchants (see col. 1 1 , Table 6). 

Claims 3, 5,17,1 8, 26, and 27 differ from Hung by specifying thickness of liner 
(e.g., siliconnitride) and thickness of dielectric layer. However, it is simply a matteTo? 
choice of design depending on the specific product requirement. Hence, it would have 
been obvious to one with ordinary skill in the art to use different thickness of liner and 
dielectric in order to accommodate various features and electronic components and 
meet quality criteria in the semiconductor device fabrication. 

The above-cited claims differ from the prior art by specifying various processing 
parameters (such as flow rates in claims 21 and 30; power in claims 7, 15, and 24; 
pressure in claims 8, 15, and 24). However, same are commonly determined by routine 
experiment (see Jones et al. (US 5,632,855); Nulty (US 5,562,801); Bjorkman et al. 
(US 6,340,435); Li (US 6,009,830); Sherman (US 4,563,367); lonov (US 6,013,582); 
Silicon VLSI Technology (Plummer et al.); all in the record as evidences). Furthermore, 
because the skilled artisan understands that in plasma etching, changing the power 
changes the plasma densities and fluxes, and ion energy. Increasing the pressure 
causes more gas phase collisions to occur and also may increase the plasma density. 
The process of conducting routine optimizations so as to produce an expected result is 
obvious to one of ordinary skill in the art. Hence, it is the examiner's position that a 
person having ordinary skill in the art at the time of the claimed invention would have 
found it obvious to modify by performing routine experiments by using various 
processing parameters to obtain optimal result. 
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6. Claims 6, 19, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hung as applied to claims 1,15, and 24 above, and further in view of Tang_gt al. 
(US 6,211,092). 

The discussion of modified Hung from above is repeated here. 
Unlike the claimed invention, Hung does not teach that first etching may 
comprise CF^Oa, and Ar, In dielectric etching (including low -k dielectric), Tang 
teaches that CF4, O^and Ar may be used as etchant ( cpl 9, lines 35-46; col. .1 0, line 
12) in order to perform highly selective etching and forming part of a complex 
integrated circuit structure. Hence, it would have been obvious to one with ordinary skill 
in the art to modify Hung by using the etchant of Tang in order to perform highly 
selective etching and forming part of a complex integrated circuit structure. 

The above cited claims differ from the prior art by specifying different flow rates 
of etching gas, as stated above, same is commonly determined by routine experiment 
and rejected for the same reasons and evidences in the record, supra. 

7. Claims 9, 20, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hung as applied to claims 1,15, and 24 above, and further in view of Chan et al. 
(US 6,312,874). 

The discussion of modified Hung from above is repeated here 
Unlike the claimed invention, Hung does not teach that second etching may 
comprise CF^andO* In dielectric etching (including low -k dielectric), Chan teaches 
same may be used as etchant (col.6, lines 16-52) in order to remove the bottom stop 




Application/Control Number: 09/915,842 Page 7 

Art Unit: 1765 

layer (so-called liner in the instant claims) without affecting conductor by oxidation or 
otherwise, see col. 7, lines 42-45. Hence, it would have been obvious to one with 
ordinary skill in the art to modify Hung by using the etchant of Chan in order to remove 
the bottom stop layer (so-called liner in the instant claims) without affecting conductor 
by oxidation or otherwise. 

The above cited claims differ from the prior art by specifying different flow rates 
of etching gas, as stated above, same is commonly determined by routine experiment 
and rejected for the same reasons and evidences in the record, supra. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Jones et al. (US 5,632,855) teaches a method of selectively varying uniformity of 
oxide etch for a semiconductor structure. A gas flow rate, gas pressure, temperature, 
power may be selected so as to vary the uniformity of oxide (col. 3, lines 12-32; col. 6, 
lines 21-23).Nulty (US 5,562,801) teaches that process parameters such as gas 
mixture, temperature, RF power, pressure, and gas flow rate may be varied to achieve 
the desired etch characteristics, (col. 1 , lines 46-60). Bjorkman et al. (US 6,340,435) 
teaches etching rate vs. power, gas pressure(Figs). Li (US 6,009,830), col. 1 , lines 33- 
45; Fig. 4, teaches the carrier gas (inert, helium, argon) effect on dry etching; Sherman 
(US 4,563,367) teaches tailoring process parameters such as gas flow rate, pressure, 
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and power for dry etching using (abstract; col. Col. 5, lines 1 1-35). lonov (US 6,01 3,582) 
teaches varying the ratio of etchant (concentration, composition), pressure, source 
power, bias power, platen temperature, time, etch rate (Tables; col. 3, lines 20-40; col. 
4, lines 38-49; col. 5, lines 20-25). Silicon VLSI Technology (Plummer et al., page 639): 
controlling gas composition and flow rate to achieve the desired etch properties. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kin-Chan Chen whose telephone number is (703) 305- 
0222. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on (703) 308-3836. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. Any inquiry of a general nature or relating to the status of this 
application or proceeding should be directed to the receptionist whose telephone 
number is (703) 308-2934. 




K-C C 

January 7, 2003 



Patent Examiner 
Group Art Unit 1765 



